Abstract: By easing the diffi culty of the Japanese bar-exam equivalent, recent changes increased the quality of young lawyers. The result is counterintuitive, but a relaxation in a licensing standard can have this effect if it lowers the costs to taking a test enough to increase the number and quality of the people willing to go to the trouble of sitting for it. We explore the theoretical circumstances under which this phenomenon can occur and discuss the evidence that this is indeed what happened in Japan.
In 1990, the Japanese government began reducing the diffi culty of the entrance exam (shihō shiken) for its Legal Research and Training Institute (LRTI; Shihō Kenshū Jo). The test is the effective bottleneck to becoming a lawyer, and over the four decades since World War II the government had passed only about 500 students a year. This gave the universally feared exam a pass rate of one to four per cent, depending on the year, and a reputation as the hardest exam in Japan.
The government began increasing the size of the LRTI class-from 500 to 750, from 750 to 1,000, and then from 1,000 to 2,000. It claimed this would increase the quality (not just quantity) of the bar. Odd as it may seem, that is exactly what it did. In this article, we explain how such a paradox can occur and outline the special circumstances under which lowering the diffi culty of an exam can result in an increase in the talent of people who pass it.
The paradox turns on the opportunities an applicant forgoes in studying for an exam (what economists call "opportunity cost"). If prospective entrants must spend substantial time studying for an exam, some will give
We thank Hidetaka Aizawa, Dan Foote, Minoru Nakazato, Shōzō Ō ta, and Zen'ichi Shishido for helpful conversations and suggestions, and participants in the 2013 ASSA Meetings, the 2013 ALEA Conference, and the Indiana University BEPP Brown Bag for their comments. up and not take it. Some will give up because they know they cannot pass. Others, however, will give up because they have better options and do not want to waste time studying for an exam they are unlikely to pass regardless of talent. Given that the most talented young men and women have the best job options, they forgo the most attractive opportunities when they study for an occupational license like membership in the bar. As a result, a licensing exam will exclude not just those without the ability to pass it but also those with the ability to fi nd top jobs elsewhere. If making an exam easier causes those hyper-talented people to decide it is worth taking, the lower standard can increase the quality of the people who pass.
That is what happened in Japan. After summarizing the logic, we explore a variety of evidence that the changes to the LRTI exam raised quality. Japanese university entrance exams famously sort students by ability. To gauge the effect of the new LRTI entrance exam, we examine the changing school composition of the cohort of new lawyers. We fi nd that the new, easier exam caused a disproportionate increase in the number of students from the very top schools.
We begin by describing the history of the change to the LRTI. We explain the intuition behind the principle that a decrease in the diffi culty of a test can sometimes raise the quality of the people who pass (we provide a more precise mathematical discussion in an appendix). Finally, we show how closely the evidence from Japan matches the theory.
LRTI Reform
After World War II, the Japanese government introduced a new system for licensing lawyers. Before the war, it had maintained different requirements for judges, prosecutors, and lawyers. Lawyers claimed to fi nd the system demeaning and demanded a uniform regime. The Supreme Court gave it to them: all prospective judges, prosecutors, and lawyers would attend a two-year government-run institute. Graduating from it was easy: virtually everyone passed the exam at the end of the program. Entering was not, for the government capped LRTI capacity at 500-despite the sometimes more than 20,000 applicants.
1 Of the 500 who passed in any given year, about 100 became government prosecutors, another 80 to 130 became judges, and the rest became private attorneys (see Figure 1) . The institute's entrance exam functioned as Japan's bar exam. Typically, a would-be lawyer majored in law as an undergraduate. He or she then sat for the LRTI entrance exam, administered once per year. Most who eventually passed did so only after failing it several times fi rst. Because the government offered the exam just once per year, most devoted several years to the process. On average, they passed the exam at about age 28 or 29, implying six or seven failures.
2 By 1989, the median age of the test takers had climbed to 29. In 1965, only 65 of the 333 people who passed did so while still in college, and by 1986, of 24,000 people who took the bar exam just one passed on the fi rst try and 37 more on the second. 3 All this began to change in 1991 when the Japanese government started to expand the LRTI. From 500 students in 1990, it grew to 1,500 in 2005 and to 2,000 by 2010 (see Figure 2) . Concurrently, universities began to build postgraduate "law schools" (hōka daigakuin, as opposed to the traditional hōgakubu [undergraduate law departments] ). Under the system as originally billed, aspiring lawyers could still major in law as undergraduates, but they could major in other disciplines instead. After college, they would attend a postgraduate law school-for two years if they had majored in law, three years otherwise. They would then take the LRTI entrance exam. The pass rate would be much higher than before, and the LRTI itself would last but one year.
By 2007, the fi rst law school cohort had graduated and new lawyers now began coming from two sources. The institute still offered the "old exam" to those who wanted to take it after their undergraduate years (the left portion in Figure 3 ). It also offered the "new exam," for those who fi nished postgraduate law school (the right portion). From 2007 to 2011, aspiring lawyers thus had a choice: they could try to enter the LRTI under either the old system (a brutally hard exam) or the new system (law school followed by an easier exam, as evidenced by the pass rates in Table 1 ). Since 2011, they still have a choice: if they pass a very diffi cult "preliminary" exam, they may skip law school and directly take the easier LRTI entrance exam. 4 Effectively, the government changed the opportunity cost of becoming a lawyer. Instead of studying for years for the chance to become one of the few test takers who actually passed, a student could spend two or three years at law school and take a much easier exam. Under the earlier regime, the opportunity cost included the forgone earnings during the years the aspiring 4. Under the old system, a college graduate could take the exam any number of times, once per year. Under the new system, law school graduates may take the easier new exam only three times within fi ve years. lawyer spent studying for the exam-zero for the lucky few who passed immediately, six or seven years' earnings for the typical eventual passer, and potentially something close to a lifetime's earnings for the rest. Most of the serial failers would abandon hope and fi nd a different career, of course. But for them, the opportunity cost of trying to become a lawyer would be the difference between the present value of (a) a lifetime's earnings in the career offered to them upon graduation from college, and (b) a lifetime's earnings in whatever career they eventually constructed after jettisoning their attempt to become a lawyer. Under the new regime, for a student reasonably certain to pass the new, easier test, the opportunity cost was much lower: two or three years of law school tuition and the forgone earnings during that period, with less risk. Most aspiring lawyers who chose to compete in the new system studied law both as undergraduates and in the postgraduate law schools. Despite the initial plans to welcome students from other disciplines, students who majored in law as undergraduates tended to pass the new LRTI exam at higher rates than the others (39 per cent for law majors, 19 per cent for others in 2009).
5 Because prospective students ranked law schools by LRTI pass rates, the students from nonlaw backgrounds hurt law schools in the rankings. Law schools responded by favoring law majors.
Lower Standards and Higher Quality
Supporters of licensing exams routinely argue that the exam will protect consumers from low-quality suppliers. Consumers lack the sophistication to judge quality, they claim. Absent a licensing requirement, low-quality sellers will exploit consumers' naivete and sell them services they would not buy if fully informed. Better to use the government to ban sales by those low-quality sellers. Supporters then turn to licensing exams to identify the low-quality sellers to exclude.
In fact, the men and women who most strongly support licensing exams are the incumbent members of the industry-and politicians beholden to them. Their self-interest is obvious. If they can manipulate the government to exclude a seller, they exclude a competitor who might otherwise steal clients or reduce prices. And while consumers might (only might) have trouble gauging the quality of a physician, most would be able to evaluate barbers and fl orists. Yet licensing regimes typically cover not just lawyers 6 and doctors, 7 but suppliers in a wide variety of industries-including radi- In their study of Soviet physicians who emigrated to Israel, Adriana Kugler and Robert Sauer present the inquiry closest to ours. 21 Under Israeli law, doctors with extensive clinical experience were exempt from a relicensing requirement, but the number of years required for the exemption changed in 1992 from 20 years to 14. Kugler and Sauer ask whether the quality of the doctors who pursued relicensing shifted with the law and fi nd that it did. Although licensing generated large rents to physicians, the weaker physicians disproportionately pursued relicensing-and the more onerous the licensing process, the stronger that inverse correlation between physician quality and the tendency to relicense. The key to the phenomenon is that physicians need not practice medicine. They can also take unlicensed jobs in scientifi c fi elds. The more talented the physician, the higher the return to those alternate jobs, and-necessarily-the higher the opportunity cost to pursuing relicensing as a physician.
The key to understanding Kugler and Sauer-and the recent changes to the Japanese bar exam-is to understand the effect of a test on the pool of test takers. Suppose the population of test takers is fi xed, and suppose the test accurately ranks applicants by ability. Under exam 1, the top 5 per cent pass. Under exam 2, the top 50 per cent pass. Necessarily, the average ability of those who pass the easier exam 2 will be lower than of those who pass the harder exam 1. After all, exam 1 passed only the most able 5 per cent, while exam 2 passed the next 45 per cent too.
In many situations, however, the population of test takers will change. Suppose that the government runs a very hard exam. It passes only 2 per cent and administers the exam only once a year. To prepare for the exam, many applicants will need to study hard and will fi nd that those studies preclude a demanding outside career.
Under this licensing regime, the applicants willing to prepare for the test will disproportionately include applicants without good outside job prospects. Suppose the potential applicants include two groups. Group A represents the most talented potential applicants. Given their talent, they have multiple job offers from high-paying, high-status employers. Group B represents the less talented potential applicants. If they have any job offers at all, they are offers from low-paying, low-status employers.
Disproportionately, the people who choose to sit for the licensing exam year after year will include the members of group B. Bringing less talent, they are less likely ever to pass the hard exam, of course. But they also face lower costs (the so-called "opportunity costs") to studying for the exam. The members of group A are more likely to pass the exam, but if they fail in year 1 (which well they may, despite their greater talent) they can maximize their chances of passing in year 2 only by studying full-time. They still will 21. Kugler and Sauer, "Doctors without Borders?" not necessarily pass and in the process will need to abandon very attractive job offers. Now suppose the government raises the pass rate on the exam from 2 per cent to 50 per cent. Many more high-talent group A members will pass the test on their fi rst try. Those who fail in year 1, moreover, will fi nd it attractive to abandon their outside job offers and focus on studying for the test in year 2-after all, they now have much higher odds of passing that exam. To be sure, more low-talent group B members will also pass the test. But if suffi cient high-talent group A members opt for taking the test, the average quality of those who eventually pass could substantially exceed the average quality under the earlier, harder test. Hence the two principal points described in more detail in the appendix:
Proposition 1: As a test becomes easier, the quality of the very best people who pass it will increase. Proposition 2: As a test becomes easier, under certain circumstances (specifi ed in the appendix) the average quality of those who pass it will also increase.
Licensing and Quality in the Japanese Bar
If the government eases the licensing exam for lawyers, the number of exceptionally qualifi ed lawyers will increase, and even the average quality of new lawyers may increase. Consider how these ideas apply to the LRTI expansion. Where Japan had earlier maintained one of the hardest bar exams in the world, it switched to a much easier one. What did this do to attorney quality?
As a measure of attorney quality, turn to the university the students attended. Politically incorrect though it may be, one of the best measures of cognitive ability in Japan is the quality of the college attended. College quality measures that ability much more precisely in Japan than in either the United States or Europe. Particularly at the very top colleges, admission continues to depend exclusively on a blindly graded examination. A few private colleges do admit some students on the basis of high school teacher recommendations. A few reserve spots for graduates of their feeder high schools. A few admit athletes. But the preeminent national universities still rely solely on blindly graded exams.
Within that university hierarchy, the University of Tokyo stands apart. Its faculty write and grade their own entrance exams to supplement the standardized test used by a broad swath of schools, and they write exams that ensure entering students bring both breadth and depth. To attend the undergraduate law department, for example, a high school student must pass tests in both English and a second foreign language, in modern and in classical Japanese, in two social sciences, in natural science, and in math.
The Tokyo faculty write excruciatingly hard questions. In mathematics, a high school student applying to the undergraduate law department will face hard questions in calculus. A student applying to a math, science, or engineering department will face even harder questions in linear algebra. Other top national universities similarly pose brutally hard, school-specifi c tests.
Most private universities require much less breadth. To attend the law department at a top-tier school like Waseda, for instance, a student need pass tests only in English, Japanese, and a social science fi eld of his choosing. 22 The point is not just that the competition is easier (which it is). It is that successful students will have studied less broadly. Relevant to eventual corporate legal practice, they also will tend to be weaker in math.
Because the best Japanese universities admit students solely through a blindly graded exam, student abilities at the various schools overlap much less than they do in the United States. In other words, if university X (e.g., University of Tokyo in Japan, Princeton University in the United States) is ranked above university Y (Chuo, Vanderbilt), the imbalance in intellectual ability between the students at X and Y will be greater in Japan than in the United States. For example (these numbers are purely hypothetical), if the 20th percentile Princeton student has the same test scores as the 80th percentile Vanderbilt student, we might expect the 20th percentile Tokyo student to have the same test scores as the 99th percentile Chuo studentthough very likely no Chuo student has scores that high. As a result, a student's university signals his intellectual ability more closely in Japan than in the United States. Athletic or musical talent, alumni ties, geographic variety, leadership, public service, race-all count for nothing. To be sure, intellectual ability in the United States overlaps less among colleges than it did three decades ago. 23 Yet given "holistic" admissions policies, it still overlaps extensively.
To illustrate the overlap, take some simple numbers. The 25th to 75th percentile SAT math scores for Caltech students range from 760 to 800 (98th-99th percentiles nationally), at Harvard from 710 to 790, at Georgetown from 660 to 750, and at the University of Wisconsin from 630 to 750.
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Reading scores range from 700 to 800 at Harvard (the 95th-99th percentiles), from 670 to 780 at Williams, from 690 to 770 at Vanderbilt, and from 620 to 720 at the University of Virginia. In addition, because the College Board designs the SAT for all colleges, the test more accurately sorts students at the mass-market schools than at the elite. In any given sitting, the difference between a 770 and an 800 on the math test can be the difference between a perfect exam and one careless mistake on a simple question (and all SAT math questions are simple for anyone considering Caltech or a STEM [science, technology, engineering, or math] program at Stanford). The test may accurately measure whether a student should go to Northern Illinois instead of Northwestern. It does not help determine whether he should go to Stanford instead of Caltech. Because of the crudeness of the test in sorting top abilities, U.S. universities turn to other dimensions. Because the sorting by ability is less sharp, top-ability students more willingly choose their college on other dimensions too-which further obscures the sorting of ability.
Given that elite Japanese universities use school-specifi c entrance examinations, we rank them by data collected by the exam-preparation schools. These national franchises maintain large numbers of classrooms across the country and regularly administer a battery of practice exams. They then combine information about how their students do on these internal exams with information about how they do on the eventual entrance exams.
By custom, the exam preparation schools measure university diffi culty by what Japanese parents and students casually call a university's hensachi. The term refers to the statistical "t-score." The score gives the position on a normal curve centered at 50 with a standard deviation of 10. Each t-score thus corresponds to a percentile score more familiar to U.S. parents and students. For reader convenience, in Table 2 we give the t-score (the Japanese hensachi) and the equivalent percentile. With obvious caveats about the differences among the exams, we also give the SAT equivalent that corresponds to that percentile among U.S. college-bound students (adding up the three sections of 800 points each).
By selectivity, the top ten undergraduate law departments start with the University of Tokyo (440 students per class). The law departments at two other national universities-the University of Kyoto (330 students) and Hitotsubashi University (170 students)-constitute a close second and third. The other schools in the top ten generally include Waseda, Keio, Osaka, Kobe, Jochi (Sophia), Tohoku, and Nagoya universities. Among these, the fi rst two are unusually large-740 students per class at Waseda and 600 at Keio.
The range in student ability from the fi rst school to the tenth is massive. The estimated t-score for the passing exam at the University of Tokyo is 70.75. At Tohoku University it is 62.75. In percentiles, these scores represent the 98th at Tokyo and the 90th at Tohoku. On the SAT math exam, the 90th to 98th range would cover the distance from 680 (University of Miami here, we take the mean of the t-score estimates given by four Japanese college entrance exam preparation schools. The percentile rank gives the percentile for the t-score. Purely for reader reference, the last column gives the SAT score (out of 2,400) that approximates that percentile in the United States. Sources: See "Shihō shiken daigaku betsu gōkakusha oyobi gōkaku ritsu iran," available at www.geocities.jp/gakureking/shihou.html. Standardized scores (t-scores) are as given at daigakujyuken.boy.jp; daigaku.jyuken-goukaku.com/nyuushi-hensati-ranking/siritu/hougaku .html; and daigaku.jyuken-goukaku.com/nyuushi-hensati-ranking/kokkouritu/hougaku.html. (All accessed February 2013.) middle) to 780 (Caltech). 26 On the reading exam, the range would run from 650 (University of Michigan middle) to 740 (Princeton).
As Table 2 shows, success on the university entrance exams correlates with success on the LRTI exam. During the years 2000-2004, graduates from the University of Tokyo passed the exam with a 7.0 per cent rate, and those from Kyoto passed at 6.6 per cent. Graduates of Waseda and Keio passed at 4.2 and 3.4 per cent rates, and those from Chuo University-a major law school on the top-ten border-with a 1.9 per cent rate.
For the most part, talented Japanese students accept the highest-ranked 26. More precisely, the "middle" is the approximate midpoint between the 25th and 75th percentiles for a school, as given on the College Board website.
school that admits them. In doing so, they choose within a clearly defi ned hierarchy. By contrast, talented U.S. students can choose among a set of equivalent-quality schools. Even the preeminent schools have a relatively low yield: high-prestige Harvard College (with its 710-800 25th to 75th percentile SAT math distribution) has a yield of only 81 per cent. The choices students make at the elite exam-based Kaisei Gakuin High School show how different Japan is (see Table 3 ). Kaisei regularly sends more students to the University of Tokyo than any high school in the country. In 2013, 170 Kaisei students (and alumni who took a gap year or two rather than attend a safety school) passed the Tokyo entrance exam. Of them, 168 chose to attend-a 99 per cent yield. Of those admitted to the undergraduate law department, all chose to attend. Fewer applied to the fi rst-tier national universities of Kyoto and Hitotsubashi, but among those admitted all chose to attend.
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Kaisei students do not choose either Waseda or Keio over Tokyo, Kyoto, or Hitotsubashi. Instead, they use Waseda and Keio-storied universities with history and tradition, arguably the fi nest private universities in the country-as safety schools. They attend them only if not admitted to one of the top national schools. Of the 152 admitted to Keio, barely a quarter chose to attend (and none of those admitted to the undergraduate law department). Of the 196 admitted to Waseda, only a fi fth chose to attend. What is more, among those who did choose to attend Waseda or Keio, a majority at both were gap-year students. Rather than settle immediately for either, in other words, Kaisei students take a year off and then try again to get into the top three.
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Similarly, 114 Nada High School students passed the University of Tokyo exam in 2008, and 23 passed the University of Kyoto exam. Nada does 27. Data from www.collegeboard.org. 28. Tokyo, Kyoto, and Hitotsubashi all administer their entrance examinations on the same day. As a result, a student can apply only to one of the three, and the 100 per cent acceptance rates of Hitotsubashi in Table 3 do not imply that any student turned down Tokyo. The importance of knowing which of the top three to recommend to a given student is one reason prep schools try so carefully to gauge high school student ability and entrance test diffi culty.
29. The same phenomenon appears among students at Kaisei's Kobe rival, Nada High School. In 2012, Nada admittees included 98 students at the University of Tokyo, 34 at University of Kyoto, 11 at Osaka University, and 2 at Nagoya University. See koukou-hyougo .ldblog.jp/archives/25077984.html. not release information about where the students will attend, but of the 42 Nada students admitted to Keio, only 8 were seniors, and of the 33 admitted to Waseda, only 2. All others admitted to Keio and Waseda were gap-year students. Like their peers at Kaisei, Nada students see Keio and Waseda exclusively as safety schools.
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Komaba High School, affi liated with Tsukuba University, also places a large number of graduates at the University of Tokyo. Of all 2013 Komaba graduates (and gap-year alumni), 103 passed the Tokyo entrance exam and 99 chose to attend. Among those who passed the exam to the undergraduate law department, all decided to attend. Of those admitted to Kyoto and Hitotsubashi, all decided to attend. Of those admitted to Keio, only 25 per cent chose to attend, and a majority of them were gap-year students. Of those admitted to Waseda, only 9 per cent chose to attend, and again a majority were gap-year students. Only one student chose to attend the Waseda law department; no one chose to attend the Keio law department.
Although the postwar LRTI exam may have excluded most law graduates with low abilities, it did not produce a cohort with the highest abilities either. Law graduates with the best job options did not invest the years necessary to pass it. Consider the position of University of Tokyo students. Given their intellectual talent, they enjoyed access to a wide range of elite and high-paying jobs. From prestigious government offi ces to banks and manufacturing fi rms listed on the Tokyo Stock Exchange (TSE), employers bid for the chance to hire them. Were they to prefer practicing law instead, they could take the LRTI exam. If they passed while still students, fi ne and good. But if not (and with a 7.0 per cent pass rate, most did not), they might need to invest years in the effort before they passed. That investment they could make only if they abandoned their prestigious and lucrative job offers.
Contrast these students with their counterparts at one of the many third-tier undergraduate law departments. That these other students were at third-tier colleges indicates they brought fewer cognitive skills and had a lower chance of ever passing the LRTI exam. Yet they also jettisoned fewer attractive opportunities if they devoted years to studying for the test. Prestigious government offi ces would never hire them, and neither would most of the TSE-listed corporations. Compared to their University of Tokyo peers, they sacrifi ced less in devoting years to the exam. Attending the LRTI and opening a law fi rm may have been a long shot, but it still represented their best chance to overcome their college background and break into the uppermiddle class.
Take the number of times lawyers in a random sample of 893 lawyers practicing in 2005 (who entered the bar over a wide variety of years) failed 30. See koukouranking.blog17.fc2.com/blog-entry-4.html. the exam, as estimated by their age upon fi nally passing it. 31 Those from the University of Tokyo failed a mean 5.4 times. Graduates of archrival Kyoto University also failed 5.4 times, and those of the third-ranked Hitotsubashi University failed 5.9 times. Graduates of Keio, Waseda, and Chuo averaged between 6 and 7 times. Those from the third-tier Nihon University failed 9.1 times.
Tokyo graduates did not fail the exam fewer times than Nihon graduates just because they passed at higher rates. They failed it fewer times because they more quickly dropped out of the exam-taking pool. Most Tokyo graduates did not pass on one of their fi rst tries, but many then abandoned the effort. Rather than take it again, they accepted the elite, well-paying government and corporate jobs offered them. Nihon graduates had fewer job opportunities anyway, so they stayed to take the exam year after year. Eventually, a few of them passed and joined the bar. Figure 4 illustrates the way the strongest students took the exam a few times and abandoned the effort if they did not pass, while the weakest stu-dents devoted their careers to the test. For this fi gure, we sorted our random sample into three groups: lawyers from the University of Tokyo (169 lawyers), those from one of the other top ten schools (311), and all others (413). We charted their distribution by the number of times they failed the exam before eventually passing. The University of Tokyo graduates tended to fail it two or three times and then leave the pool and join the work force. Other applicants took it many more times.
This discussion actually understates the ability difference between the Tokyo graduates who passed on one of their fi rst tries and the third-tier graduates who passed on their seventh or eighth attempt. Exams measure talent with error. If someone (particularly someone who passed the 98th percentile University of Tokyo entrance exam) passes the LRTI exam on the fi rst try, the best estimate of the student's ability is the passing grade. If someone (particularly people whose best score in the college admissions tournament lands them at the 77th percentile Nihon University) fails six times and passes on the seventh, the best estimate of the student's ability is less than the grade on the seventh try. It is closer to being the average of all seven tries, though it actually is even lower since he only stopped because of luck fl ukish enough to occur once in seven tries. Thousands of lawyers passed the old exam only on their seventh, eighth, ninth, or tenth try. Most passed not because they fi nally learned the material or proved their true ability-they passed because the errors inherent in any test-taking process fi nally fell in their favor.
The debate over easing the LRTI exam began in the 1980s and involved provincial lawyers, the large corporate law fi rms, the business community, the universities, the Ministry of Justice, and the ruling Liberal Democratic Party. As Japan deregulated its economy in the 1980s and 1990s, fi rms increasingly raised or invested funds in international markets. To guide them through the legal labyrinths involved, they needed sophisticated attorneys. They needed lawyers who were smart. They needed lawyers who understood the complex international economic and fi nancial environment they faced. And they needed lawyers who could engineer the legal mechanisms by which to manipulate that environment most effectively.
In the 1980s, corporations could not fi nd these sophisticated lawyers in Japan. The best U.S. law fi rms provided the necessary talent and sophistication, but not many Japanese fi rms did. A few Japanese lawyers did offer the services needed, but they were expensive and worked in fi rms that lacked the necessary scale. The Nishimura fi rm was the largest, but as of 1985 even it had only 26 lawyers. bottleneck those fi rms could not recruit the necessary legal, economic, and fi nancial talent. Although the institute admitted 500 students a year, 200 of them became prosecutors or judges (see Figure 1) . This left 300 to become lawyers. According to our random sample of lawyers based on the 2005 bar directory (we have school information on 1,120), about 16 per cent had attended the University of Tokyo, 25 per cent had attended one of the top three schools, and 45 per cent had attended one of the top ten. If these fractions approximate the composition of new classes, then in any given year the bar would have added only about 48 lawyers from the University of Tokyo, 75 from a top three school, and 134 from a top ten. With fewer than 50 Tokyo graduates (or even 75 from any of the top three schools), the best fi rms would never reach the scale of operations that their clients so badly needed.
For the partners at the top law fi rms, the problem did not just involve serving clients. It also involved creating the pyramidal structure that enriches big-law equity partners in the United States. They wanted bright young lawyers who would work long hours to support them, the law fi rm's owners, and let them earn the returns from the fi rm's increased business demand. Under the LRTI exam as it was in 1990, the institute simply did not graduate enough lawyers with the necessary quality and sophistication.
The generally left-leaning lawyers outside the large Tokyo fi rms opposed any increase in the LRTI. Not only were they unsympathetic to big business, but the increase would hurt their own businesses. Given that about half of all Japanese lawyers practice in Tokyo, lawyers in the capital are relatively plentiful. Outside the city, they are scarce. As of 2000, 72 of the 253 court districts had either one or no lawyer. Of the 3,371 registered cities and towns, 3,023 had either one or none.
33
Refl ecting that scarcity, provincial lawyers earn a substantial premium. They bring less talent than the Tokyo lawyers, but lawyers of average talent will earn higher incomes in their lonely outposts than in Tokyo. In 2004, 24.7 per cent of Tokyo lawyers had attended the University of Tokyo, but only 12.3 per cent of the lawyers outside major metropolitan areas. Tokyo lawyers had failed the LRTI exam a mean 6.32 times, but those outside metropolitan areas had failed 7.50 times. Yet where only 1.0 per cent of Tokyo lawyers earned more than about $400,000, 5.0 per cent of the nonmetropolitan lawyers earned that much.
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Earning returns from their scarcity, the provincial lawyers opposed any increase to the LRTI. In late 1994, 1,137 lawyers petitioned the bar association to fi ght any expansion. At a time when 46 per cent of all lawyers 33. Foote, "The Trials, " p. 391. 34. Nakazato, Ramseyer, and Rasmusen, "Industrial Organization, " p. 460. practiced in the competitive Tokyo market, 35 only 38 per cent (311) of the petitioners came from Tokyo. 36 Instead, most of them practiced in areas with that lucrative scarcity. When a regional bar group polled lawyers about the planned expansion in mid-1994, the respondents showed a similar geographical bias. Of the 4,166 respondents, only 18 per cent supported increasing the LRTI class. Within Tokyo, 23 per cent supported the increase.
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The corporate sector lobbied for a larger LRTI. The left-wing bar lobbied against it. In this case, the self-interest of the universities was the same as that of business, because universities would provide the new postgraduate law schools. Dominated by the moderately conservative and generally business-aligned Liberal Democratic Party, the government sided with the corporate sector and expanded the bar.
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Consistent with Proposition 1 presented above, the easier LRTI exam did indeed draw in a larger number of the most talented college graduates. Every year now, the bar adds a much larger cohort of lawyers with the depth and breadth (especially numeracy) that the large fi rms need. Recall the estimated annual production of lawyers from the top undergraduate law departments under the pre-1990 regime: Tokyo, 48; top three, 75; top ten, 134. Table 4 gives the undergraduate backgrounds for the new lawyers and details a much larger cohort from the top schools: Tokyo, 223; top three, 419; top ten, 1,120. The government quadrupled the number of new lawyers, and the number from the premier University of Tokyo rose proportionately. Those from the top three climbed more steeply-by six times. And those from the top ten schools jumped by a multiple of eight. The government increased the number of LRTI graduates fourfold, and the number from the top ten schools rose more than eightfold.
That the number of University of Tokyo graduates did not increase further simply refl ects the maximum potential size of its test-taking pool. The Tokyo undergraduate law department graduates 440 students a year, so 223 new lawyers constitute over half the class. Much the same is true for the other schools that produce students with the necessary breadth and depth: 80 is 47 per cent of the Hitotsubashi class, and 116 is 35 per cent of Kyoto. That leaves half of the class who did not become lawyers, to be sure, but it does not follow that they took the exam and failed. Traditionally, neither students nor faculty saw undergraduate departments as places to train lawyers. Before the bar expansion, only about a tenth actually joined the bar. Some students did hope to become lawyers. But most planned to work in government, at the large banks, or for major corporations. For them, the law department provided prestige and the basic background they needed in management and public policy.
As a result, at the very top schools most of the students who want to become lawyers probably now do. If half of the University of Tokyo law majors join the bar, we suspect that this is nearly all of them that wish to. Much the same holds true of Hitotsubashi and Kyoto. The easier exam at the LRTI admits virtually all of the top aspiring lawyers.
In a country like the United States where the top universities teach students whose abilities overlap extensively, an easier licensing exam might draw in more students from the top schools because it drew in the less qualifi ed students. It would thus admit weaker students from schools all across the quality distribution. Suppose it earlier admitted students from both Princeton (where the 25th to 75th percentile math scores range from 710 to 800) and Wisconsin (630 to 750). If with a lower passing threshhold it admitted more students from both schools, it would not necessarily be admitting more high-quality students. Instead, it would be working down the quality distribution at both places, admitting less able students from both Princeton and Wisconsin.
In Japan, undergraduate student abilities overlap much less. Given that each top university admits undergraduates almost exclusively by a blindly graded exam, the fl oor on ability at each school is clear. Given that students choose the highest-ranked school that admits them, so is the ceilingnamely, the passing grade at the next-highest-ranked school. If the bar now admits a larger number of University of Tokyo students, it simply admits a larger number of more talented students.
The data on graduate law school backgrounds confi rm this increase in the number of high-quality lawyers. To be sure, the undergraduate backgrounds capture a different set of qualities than graduate law school backgrounds. A student from the undergraduate law department at Tokyo, Kyoto, or Hitotsubashi brings not just high levels of cognitive ability but also intellectual breadth (particularly mathematical ability). By contrast, a student from the Waseda or Keio law department may have a high IQ but has chosen to attend a school that did not test either science or math. He brings a much narrower focus.
Postgraduate law school background refl ects cognitive ability but not intellectual breadth (the entrance exam does not test nonlaw subjects). From 2009 to 2011, an average of 209 graduates from the University of Tokyo law school moved to the LRTI (see Table 4 for 2008 fi gures). For a law school that graduates 240 students a year, this constitutes an 87 per cent eventual pass rate.
39 Not all Tokyo law school graduates passed the exam on their fi rst try, of course. Because those who fail it may take it a second or third 39. The 87 per cent pass rate is based on the 2010-11 class size of 240; in 2009 the size was 300. For information on class size at the law schools, see laws.shikakuseek.com/ capacity.html. time (but not more), in any given year the actual University of Tokyo pass rate may be closer to 50 per cent. But if the university graduates 240 people a year and 209 enter the LRTI, necessarily most must eventually become lawyers.
Much the same is true for the other top schools. Hitotsubashi's law school admits 85 students a year-suggesting an eventual pass rate of 92 per cent. The analogous rates for many of the other top law schools are similarly high: 88 per cent at Kobe, 74 per cent at Tohoku, 72 per cent at Keio, and 63 per cent at Kyoto.
Unlike the students at the undergraduate law departments, students enroll in a postgraduate law school only if they hope to become a lawyer. At Tokyo and Hitotsubashi, most eventually do. The reason the LRTI does not admit more Tokyo and Hitotsubashi law school graduates is simple: there are no more to admit.
With an expanded pool of talented lawyers available, the top fi rms have grown exponentially. From their low double-digit sizes in the mid1980s, the top three fi rms numbered 300 to 420 lawyers by 2013. Table 5 details several aspects of this growth. Note fi rst that the partners have successfully built their pyramids. The associate-to-partner ratio is over 2:1 at the Nagashima and Mori fi rms. At the even larger Nishimura, it exceeds 3:1.
Second, when hiring associates who took the "old" LRTI exam before 2006, the fi rms turned almost exclusively to lawyers who passed on their fi rst or second try. In a world where the typical lawyer passed on his sixth or seventh attempt, the associates at Nishimura failed a mean 1.1 times. Those at Nagashima and Mori failed a mean 0.4 to 0.6 times. These fi rms wanted only the very best LRTI graduates.
Third, the fi rms have continued to hire primarily lawyers from the most selective colleges (Table 6 ). In 2000-2012, the top three fi rms hired about half their associates (i.e., those associates who lasted to 2013) from the University of Tokyo. They hired 60 to 70 per cent from either Tokyo, Kyoto, or Hitotsubashi. Among those associates who attended a postgraduate law school, the fi rms again hired only from the top schools. They hired 47 to 60 per cent of their associates from the University of Tokyo. They hired 63 to 82 per cent from the top three schools, and 90 to 100 per cent from the top ten law schools.
To service their clients effectively, the top fi rms need associates with the cognitive skills to handle complex legal questions and the sophistication and breadth to understand the intricacies of corporate fi nance, international trade, and managerial economics. With entrance examinations that included brutally hard questions in math and science, the Tokyo, Kyoto, and Hitotsubashi undergraduate law departments offer graduates with exactly these qualities. At the top three fi rms, 50-70 per cent of the associates who survived to 2013 brought this background. In 2007, these three fi rms hired at least 69 lawyers from the University of Tokyo and 86 from the top three schools. Yet recall that under the old regime, in any given year barely 50 Tokyo graduates and 75 top three university graduates joined the bar. In short, in 2007 the top three law fi rms together hired more lawyers from those schools than the entire LRTI output under the old regime. Ō ta Shōzō recently completed an empirical evaluation of the quality of attorney work product in Japan that supports our conclusion that attorney quality has increased. 40 To measure work quality, Ō ta assembled a group of 40. Ō ta Shōzō, "Bengoshi no minji soshō ni okeru pafōmansu hyōka: hōsō no shitsu no jisshōteki kenkyū," Tōkyō Daigaku Hōka Daigakuin rō rebyū (2014). attorneys (all with at least fi ve years' experience) who evaluated the court records of 103 civil cases from the Yokohama District Court and 191 cases from the Tokyo District Court. Each case was evaluated by two attorneys, and the two scores were averaged. Ō ta found that attorneys with more experience did lower-quality work and that the effect was highly statistically signifi cant. We have no reason to think that experience reduces a lawyer's work quality. Instead, the older lawyers more likely supplied inferior work because they had joined the bar during the days of the old exam and the native ability of exam passers has risen since that time.
Conclusion
The government eased the exam for entering the bar and increased the quality of the lawyers who came. Because the best law students enjoy the most attractive nonlegal career options, they sacrifi ce the most in trying to become lawyers. Under the old exam, even top students might pass it only after several years. Rather than try, most abandoned the effort and took the lucrative nonlegal job offers. Disproportionately, those who stayed were the less talented.
Under the new exam, most top law graduates who want to become lawyers do. By easing the exam, the government drew in the high-talent pool that had earlier avoided the test. If an institution eases an entry test, it does not always increase the quality of those who pass. If the pool of applicants taking the test remains unchanged, it simply takes the less able applicants. Sometimes, however, an institution that eases a test will draw in talented applicants who had earlier avoided the test because of the attractive opportunities they would need to abandon. When it does, it can increase the quality of those who pass.
In Japan, when the government eased the LRTI entrance exam, it did exactly that.
Harvard University and Indiana University
To explore the theory behind why a decrease in the diffi culty of a licensing exam can raise the quality of those who pass, consider the following mathematical discussion. We will use "lawyers" and "students" to refer to the licensed occupation and its prospective members, though the theory, of course, is easily generalized. Suppose a population of students has abilities (denoted x) uniformly distributed from 0 to 1, and a student knows his own ability. Each student has the option to take a test to become a lawyer at cost c(x) with c(0) > 0 and c′ > 0, i.e., there is an opportunity cost even to the least-able student, but the cost rises with ability. A student passes the test with probability p(x),where p(0) = 0 and p′ > 0. The value of passing is w. A student's payoff function is thus:
We will assume the payoff function is concave: π′′< 0. This will be true, for example, if the pass function p(x) is concave and the cost function c(x) is convex.
Our question is what effect the test's diffi culty has on the types of students taking and passing the test.
Those types with π(x) ≥ 0 will take the test. Denote by x and x the lowest and highest types taking the test. We will only consider cases where x > 0 and x < 1, so π(x) = 0 and π(x ) = 0. Thus, we are restricting ourselves to situations where students of the lowest quality and the highest quality choose not to take the test.
We will defi ne "the test becomes easier" as that p(x) increases for every x except possibly x = 0, the type which originally has zero probability of passing.
We will defi ne "the test becomes equally easier for all types" as that for k > 0, p(x) becomes p(x) + k. We will also consider the alternative defi nition that p(x) becomes (1+k) p(x).
Appendix Figure 1 shows one particular specifi cation for c(x) and p(x) that satisfi es these assumptions. The cost of taking the test starts positive and rises convexly with ability, x. This represents there being a fl oor level of cost even for the untalented and increasingly more cost as ability becomes high. Most students are the same in their opportunities, but able ones have much better opportunities, not just a little better.
The initial pass rate, p o (x), gives us the initial benefi t from taking the test, p o (x)w. Students with talent below x 0 do not take the test, because they have too little chance of passing. Students with abilities greater than x 0 do not take the test because they have too high an opportunity cost. Proposition 1. If the test becomes easier, the quality of the top lawyers will increase.
Proof. Initially, π(x 0 ) = p o (x 0 )w -c(x 0 ) = 0. After the test becomes easier, π(x 0 ) = p 1 (x 0 )w -c(x 0 ) > 0. Since p(x) and c(x) are both continuous, there will be at least a few types greater than x 0 for which it is also true that π(x) > 0, even though p′(x) > 0 and c′(x) > 0. These few types will now take the test, so x will rise, and since some of them will pass the test, the quality of the top lawyers has risen too.
It can be similarly shown that the quality of the worst lawyers will fall when the test becomes easier. What, then, happens to the average quality of lawyers?
If the test does not become equally easier for all ability levels, then we cannot say what happens to the average quality of lawyers. It could be that the test becomes much easier for low abilities and only slightly easier for high abilities, which is consistent with our assumptions so long as p(x) is still increasing-it simply would increase at a slower rate. Then, making the test easier would reduce the average quality. On the other hand, biasing the change in ease in the other direction could increase the average quality. Thus, we will look at a change that is "equal" in the senses defi ned earlier.
Some more notation will be useful. Let the interval of students taking the test before and after the test is made easier be denoted by Proof. Under the uniform density for x, the average quality is (x -x)/2. Average quality will rise if x rises more than x falls; that is, if
Let us defi ne a ≡ (x 0 -x 1 ) and b ≡ (x 1 -x 0 ) -a . Our question becomes whether it is really true that b > 0, as it is in Appendix Figure 2 for one particular specifi cation.
"Equally easier" was defi ned as meaning that p(x) becomes p(x)+k. The slope of a student's net payoff at x remains unchanged, so p′(x) -c′(x) is the derivative of both π 0 (x) = π(x) and π 1 (x) = π(x)+k.
We will next proceed to prove a lemma, that π′(x 0 ) -|π′(x 0 )| > 0. Suppose we draw chords from point t 1 to point t 2 and from t 2 to t 3 in Appendix Since π′′′ > 0, the rate of change of the slope is becoming more positive-that is, though the slope is becoming negative (π′′ < 0), it is doing so at a slower and slower rate, so the convexity of the curve is declining and it is becoming more like a straight line. This means the differences between the curve slope and the chord slope are getting smaller:
Appendix Figure 2 . The Payoff from Taking the Test for Different Talent Levels Note: π(x) = p(x)w -c(x). The curves are c(x) = 7 + 15x and p 0 (x) = 24 √-x -10x2 + 2x4, with w = 1 and k = 4. For x∈(0,1), p′ > 0, p′′ < 0 and p′′′> 0, so π′′ < 0 and π′′′ > 0. Having proven the lemma that π′(x 0 ) -|π′(x 0 )| > 0, let us return to showing that b > 0. The lemma implies that π(x) + k, too, must have a bigger slope at x = x 0 than at x = x 0 . Over the lower interval [x 1 , x 0 ] the slope is getting bigger as x shrinks away from Argmax π(x) more rapidly than the slope is getting bigger over the upper interval [x 0 , x 0 + a] as x increases. Thus, since the slope over the lower interval starts bigger too (at x = x 0 ), it must stay bigger, and π will change more over the lower interval. Since it changes by k over the lower interval, it must change by less than k over the upper interval. Thus, we have proved that if π′′′ > 0, then b > 0 and therefore the quality of the average lawyer must rise if the test becomes easier.
The ultimate purpose of Proposition 2 is to show that an easier test can result in higher average ability of test passers, for a robust variety of cost and benefi t functions of potential test takers. It says that an easier test can result in higher average ability of test takers, and a fortiori it will then result in higher average ability of test passers, since the more able test takers will pass at a higher rate. Even those who use mathematics are generally unaccustomed to thinking about third derivatives, so some discussion of what it means that π″′(x) > 0 may be useful. The third derivative represents skewness, like the third moment in probability densities, so if π″′(x) > 0 then π(x) is left skewed, as in Appendix π′′′(x) = 9/(√-x ) 5 + 48x > 0
